Designing parkour-style training environments for athlete development: insights from experienced Parkour Traceurs by Strafford, Ben et al.
Designing parkour-style training environments for athlete 
development: insights from experienced Parkour Traceurs
STRAFFORD, Ben <http://orcid.org/0000-0003-4506-9370>, DAVIDS, Keith 
<http://orcid.org/0000-0003-1398-6123>, NORTH, Jamie and STONE, Joseph 
<http://orcid.org/0000-0002-9861-4443>
Available from Sheffield Hallam University Research Archive (SHURA) at:
http://shura.shu.ac.uk/25703/
This document is the author deposited version.  You are advised to consult the 
publisher's version if you wish to cite from it.
Published version
STRAFFORD, Ben, DAVIDS, Keith, NORTH, Jamie and STONE, Joseph (2020). 
Designing parkour-style training environments for athlete development: insights from 
experienced Parkour Traceurs. Qualitative Research in Sport, Exercise and Health. 
Copyright and re-use policy
See http://shura.shu.ac.uk/information.html




Designing parkour-style training environments for athlete development: Insights from 1 
experienced Parkour Traceurs 2 
 3 
Ben William Strafford (0000-0003-4506-9370) 4 
Sport and Physical Activity Research Centre, Department of Sport and Physical Activity, 5 
Sheffield Hallam University, Collegiate Hall, Collegiate Crescent, Sheffield, S10 2BP 6 
B.Strafford@shu.ac.uk 7 
 8 
Keith Davids (0000-0003-1398-6123) 9 
Sport and Physical Activity Research Centre, Department of Sport and Physical Activity, 10 
Sheffield Hallam University, Collegiate Hall, Collegiate Crescent, Sheffield, S10 2BP, 11 
K.Davids@shu.ac.uk 12 
 13 
Jamie Stephen North (0000-0003-2429-4552) 14 
Expert Performance and Skill Acquisition Research Group, Faculty of Sport, Health, and 15 
Applied Science, St Mary’s University, Twickenham, TW1 4SX, Jamie.north@stmarys.ac.uk 16 
 17 
Joseph Antony Stone (0000-0002-9861-4443) 18 
Sport and Physical Activity Research Centre, Department of Sport and Physical Activity, 19 
Sheffield Hallam University, Collegiate Hall, Collegiate Crescent, Sheffield, S10 2BP, 20 
Joseph.Stone@shu.ac.uk 21 
Funding Details 22 
No sources of funding from any funding agency in the public, commercial, or not for 23 
profit sectors were used to assist in the preparation of this article. 24 
Disclosure Statement 25 
The authors declare that they have no competing interests. 26 
 27 
As accepted for publication in Qualitative Research in Sport, Exercise and Health, Taylor & 28 
Francis, Online © 29 
 30 
Word Count: 7578 31 
2 
 
Abstract  32 
Contemporary models of motor learning implicate the value of Parkour-style training as an 33 
activity to enrich athletic performance in different sports. We explored Parkour Traceurs’ 34 
experiential knowledge on the range of physical, perceptual, psychological and social skills 35 
that they perceive to be developed during Parkour practice and performance. We also 36 
investigated their recommendations on how to design Parkour practice to facilitate the 37 
development of foundational performance behaviours. Experienced male Parkour Traceurs 38 
(n=14) were interviewed using an open-ended, semi-structured approach, with a two-stage 39 
thematic analysis being conducted to identify themes. The analysis identified two 40 
dimensions: Skills Developed Through Parkour and Recommendations for Designing 41 
Parkour Training Environments. Parkour Traceurs outlined numerous physical (locomotor 42 
skills; endurance; strength; agility; balance), perceptual (multi-limb coordination; control 43 
precision; rate control; response orientation), psychological (problem solving; stress relief; 44 
self-efficacy; risk management) and social (networking; initiative; social perceptiveness; 45 
receptiveness to feedback) capacities and skills that could be augmented through Parkour 46 
training. Parkour Traceurs explained how indoor Parkour environments should promote 47 
creative and exploratory movement behaviours that enable physical conditioning, whilst 48 
enhancing decision making and action functionality. Responses suggest that these aims are 49 
often achieved by designing a modular practice landscape where Parkour Traceurs 50 
manipulate the spacing, orientation and angles of bars and wall set-ups to facilitate the 51 
development of different perceptual, cognitive and physical skills. In conclusion, this study 52 
provides insights on how affordances offered by a Parkour environment could be integrated 53 
into practice to enhance athlete self-regulation and transfer of functional behaviours to team 54 
sport performance. Key Words: Affordances; Athletic Development; Athletic Skills Model; 55 




Since the 1990s, the popularity of Parkour has undergone rapid expansion in countries across 58 
the globe (Akinson 2009; Stranding and Maulder 2015). Parkour requires performers (known 59 
as Traceurs) to negotiate obstacles with differing properties such as textures, surfaces, 60 
inclinations, sizes and angles in the most efficient and effective way possible (Greenberg and 61 
Culver 2019). In comparison to many other sports, preparation for performance in Parkour 62 
differs from traditional coaching methods, with coach-led instructions and feedback being 63 
limited. Rather, learning tends to take place primarily through exploration and self-guided 64 
experiences of discovery and exploration (Greenberg and Culver 2019).   65 
 With origins in France, early Parkour Traceurs utilised George Hébert’s Méthode 66 
Naturelle, a training model focused around exercises relating to basic movement skills. This 67 
focus on skill development through exploration of one’s environment to develop adaptive and 68 
versatile performers shares many parallels with contemporary approaches to skill acquisition 69 
and motor learning informed by concepts of ecological dynamics theory (Chow et al. 2019) 70 
and the Athletic Skills Model (Wormhoudt et al. 2018). These contemporary pedagogical 71 
approaches advocate that, to develop health, well-being and athletic potential, coaches need 72 
to design learning environments that first enrich foundational athletic skills, from which 73 
future specialised performance behaviours and self-regulation linked to a target sport can be 74 
developed (Savelsbergh and Wormhoudt 2019). However, many talent and skill development 75 
programmes continue to favour early specialisation which advocate a training focus on one 76 
specific sport (and repetition and rehearsal of its specific techniques) from an early age (for a 77 
review see: Coutinho, Mesquita, and Fonseca 2016). The early specialisation model, 78 
however, can result in some areas of sport performance being underdeveloped (Güllich 2017) 79 
and may result in physical, psychological and emotional problems for developing athletes 80 
(Coutinho, Mesquita, and Fonseca 2016). The conceptualisation of ecological dynamics 81 
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proposes that early training in athletes should comprise of rich and varied opportunities for 82 
action (termed affordances) in order to enhance self-regulation in performance. It is through 83 
the invitation of relevant affordances that practices are maintained and regulated (Kiverstein, 84 
van Dijk, and Rietveld 2019). Therefore, practice landscapes should be designed to invite 85 
learners to pick up and utilise affordances for perceptual, cognitive, psychological and 86 
physical behaviours in a varied range of sports and activities (Renshaw et al. 2019). These 87 
functional self-regulation behaviours can often be developed during unstructured activities 88 
and experiences, conceptualised as ‘enrichment activities’ which are not always coach-led.   89 
Aligned with the ecological dynamics conceptualisation of skill acquisition and talent 90 
development, the Athletic Skills Model introduces the concept of ‘donor sports’ as a way to 91 
enrich practice and enhance athletic performance and avoid the documented problems with 92 
early specialisation in sport (Wormhoudt et al. 2018). Donor sports are proposed to “donate” 93 
elements of basic athletic skills that enable performers to excel in a target sport through 94 
transfer of skill learning between sports or sport elements, which support athlete performance 95 
functionality at the moment of sport specialisation (Savelsbergh and Wormhoudt 2019). 96 
Donor sports target the development of general capacities that underpin functionality of each 97 
athletes perceptual skills and intrinsic dynamics (e.g. anticipation, balance, coordination, 98 
postural stability, strength, visual search) under a new set of performance constraints 99 
(Strafford et al. 2018). Therefore, the integration of  donor sports into sports practice requires 100 
careful and continuous transition between generality (non-target sport and activities) and 101 
specificity (engaging with specialised training in a target sport) of skill transfer (Travassos, 102 
Araújo, and Davids 2018).  This process of skill transfer enriches performance in a target 103 
sport by developing higher levels of behavioural adaptability (Seifert et al. 2019). Hence, 104 
engagement with donor sports can be useful when functional behaviours, such as perception, 105 
action, and decision-making for a target sport are considered to be underdeveloped. It is the 106 
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overlap of fields of relevant affordances in a practice landscape with those of the donor sport 107 
which provides the platform for skill transfer (Ranganathan and Newell 2013; Wormhoudt et 108 
al. 2018; Kiverstein, van Dijk, and Rietveld 2019).  This is illustrated, in the performance of 109 
stepping and reaching actions in parkour (as a donor sport), which could be specifically 110 
transferred to the side-step cutting manoeuvres required in soccer when dribblers have to 111 
drive past opponents during the 1v1 sub-phases of the game (Strafford et al. 2018).  112 
Empirical evidence for the role of specific donor sports in enriching athletic 113 
behaviours is currently needed. Strafford et al. (2018) proposed Parkour as a suitable donor 114 
sport for team games, given the emphasis on enjoyment and creativity in movement 115 
exploration, rather than relying on rehearsing technical movement patterns in traditional drill-116 
based, repetitive practices. Strafford et al. (2018) proposed that Parkour-specific techniques 117 
such as foot placement, landing, and turning ability share functional performance behaviours, 118 
transferable to the spatial-temporal requirements of team sports through a shared network of 119 
affordances (see also Travassos et al. 2013). Moreover, Parkour has potential psychological 120 
benefits, such as enhanced perception, cognition and emotional self-regulation, as athletes 121 
begin to regulate emotions when they need to control their performance behaviours under 122 
pressure (O'Grady 2012; Merrit and Tharp 2013). However, researchers and practitioners 123 
need to consider how affordances offered by a Parkour environment could be designed into 124 
practice landscapes, which facilitate their utilisation, and the transfer of behaviours through 125 
athletic skill (Rietveld and Kiverstein 2014; Kiverstein, van Dikj, and Rietveld 2019). 126 
One approach to resolving this problem in recent applied sport science research has 127 
proposed supplementing understanding of the development and design of training and testing 128 
protocols emanating from empirical research by sampling the rich experiential knowledge of 129 
elite practitioners and athletes (e.g., Phillips et al. 2010; Greenwood, Davids, and Renshaw 130 
2014; Burnie et al. 2017; Mckay and O’Connor 2018; Mccosker et al. 2019; Woods et al. 131 
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2019; Browne et al. 2019). These advances in applied scientific and theoretical knowledge 132 
are conceptualised as a symbolic process where scientists, theorists and coaches co-create 133 
new knowledge and understanding (Renshaw et al. 2019). As the Athletic Skills Model 134 
proposes the coach is an 'environmental designer', it is important to seek a transition from 135 
simply describing skills developed through certain donor sports, and instead move towards a 136 
contextualised understanding of how learning environments could be best designed and used 137 
to target the development of such skills. Therefore, to develop understanding of how Parkour 138 
could act as an appropriate donor sport for team sports, the aims of this study were twofold. 139 
Firstly, we sampled experiential knowledge of experienced Parkour Traceurs to identify the 140 
range of athletic skills and foundational performance behaviours (physical, perceptual, 141 
psychological and social skills) that they perceive to be developed during Parkour practice 142 
and performance. Following on from this, a second aim was to provide recommendations, 143 
based on the experiential knowledge of these experienced Parkour Traceurs, as to how  144 
Parkour environments could be best designed to facilitate the development of these athletic 145 
skills and foundational performance behaviours. 146 
 147 
Methods  148 
Research Design  149 
To address the research aims, the authors adopted a pragmatic research paradigm (Creswell 150 
and Creswell 2017). In adopting pragmatism, the authors placed the research aim centrally; 151 
emphasising communication, shared meaning-making and transferability to consider the 152 
applications of research findings to advanced applied practice in sport (Morgan 2007; 153 
Shannon-Baker 2016). In line with pragmatism, qualitative inquiry in the form of semi-154 
structured interviews was adopted, as the use of open-ended questions permits flexible 155 
observations of participants' perceptions and experiences (Sparkes and Smith 2016).  156 
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Participant Demographics and Recruitment  157 
Fourteen experienced male Parkour Traceurs (Mean age: 26 ± 6 years) were interviewed. 158 
Participant recruitment occurred in person and online using a combination of purposive and 159 
snowball sampling (Tongco 2007). To ensure that participants were immersed in the Parkour 160 
culture and form of life, the authors employed criteria to guide purposive sampling (Palinkas 161 
et al. 2016). At the time of interview, participants had to be active in Parkour as a coach or 162 
athlete and have a minimum of three years Parkour training experience (mean experience 11 163 
± 4 years) (Jabnoun, Borji, and Sahli 2018). A summary of participants' demographic 164 
information is displayed in Table 1. From the lead author’s experience in conducting Parkour 165 
research, experienced Parkour Traceurs are a 'hard-to-reach' group. Therefore, the 166 
combination of purposive and snowball sampling was a pragmatic decision to aid the 167 
recruitment of a nuanced sample immersed in parkour culture and form of life. Institutional 168 
ethical approval was granted by the university ethics committee of the lead author, with all 169 
participants providing informed written consent prior to the commencement of the interviews. 170 
 171 
 172 
**Table 1. Participant demographic information (insert about here)** 173 
 174 
Data Collection  175 
Development of a semi-structured interview guide ensured that each participant was asked 176 
the same set of central questions, while enabling participants to lead the conversation, and 177 
elaborate and discuss the skills they perceived to be developed through Parkour and how they 178 
designed Parkour practice landscapes. All interviews were conducted by the lead author over 179 
video call (n = 7), telephone (n = 1) or in person (n = 6) and lasted between 20-51 minutes 180 
(mean 34 minutes). The list of questions that formed the interview guide started with a 181 
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general warm up question that was relevant to each Parkour Traceur, to build rapport between 182 
the participant and interviewer and encourage the Parkour Traceurs to talk descriptively in 183 
the presence of the audio recording device (DiCico and Carbtree 2006). After that, the 184 
discussions moved on to specific questions about Parkour training philosophy, sporting 185 
experience, perceptions of skill developed through Parkour, and Parkour practice design. 186 
Probe questions were used to obtain further details (Sparkes and Smith 2016). All interviews 187 
were recorded in their entirety using a digital voice recorder and transcribed verbatim, using 188 
desktop transcription software (Audio Notetaker, Sonocent Ltd, Leeds, United Kingdom). 189 
 190 
Data Analysis  191 
A two-stage reflexive thematic analysis was employed to identify themes across the data set 192 
(Braun and Clarke 2006; Braun and Clarke, 2019). The interview transcripts were coded in 193 
Microsoft Excel (Version 16, Microsoft Cooperation, Washington, United States). During the 194 
thematic analysis, the research team did not adopt an 'either or approach' (i.e., deductive 195 
approach: use of structure, theory or a pre-determined framework, or inductive approach: 196 
with little pre-determined structure, theory or framework). Instead, a pragmatic form of 197 
enquiry was undertaken that included inductive and deductive approaches (Braun, Clarke, 198 
and Weate 2016; Robertson et al. 2013). The first coding stage followed a deductive analysis 199 
to organise the data into two dimensions (skills developed through Parkour environments and 200 
design features of Parkour environments). The first coding stage was initially undertaken by 201 
the lead author, who read the transcripts several times to identify language related to skills 202 
developed through Parkour environments or design features of Parkour environments. Peer 203 
consultation was conducted after the first coding stage, this involved the authors reading the 204 
transcripts independently to discuss the initial dimensions determined by lead author. The 205 
authors accepted that theory-free knowledge cannot be achieved, in that knowledge can be 206 
9 
 
both implicit (as with practical skill or expertise) or explicit (as with theoretical 207 
understanding of the subject) (Dewey 1938). Therefore, once data were organised into these 208 
two dimensions, both inductive and deductive analysis was undertaken in what represented 209 
a second coding stage (Guba and Lincon 2005). This collaborative and reflexive approach to 210 
the analytic process, was designed to develop richer and a more nuanced interpretation, rather 211 
than seeking consensus on meaning (Braun and Clarke 2019).  For example, during the 212 
analysis several experiences articulated by the Parkour Traceurs expressed clear and 213 
appropriate meaning without the application of a theoretical lens to interpret the findings 214 
(inductive). In contrast, other experiences articulated by the Parkour Traceurs were 215 
interpreted from a theoretical position (deductive), as the findings represented appropriate 216 
meaning with regards to the functional relationship between the performer and environment. 217 
Codes were then grouped into higher order and lower order themes in relation to the research 218 
question. If a code had classification in one or more of the themes it was assigned to the best 219 
one that ‘fit'. Additional discussion of the higher order and lower order themes took place 220 
between the authorship, to maintain analytic rigour (Tracy, 2010). Where any 221 
coding differences were identified, these were resolved through discussion and alteration of 222 
codes if appropriate.  223 
 224 
Research Quality and Rigour  225 
To ensure that research quality and rigour was upheld to the highest standard, this study was 226 
designed, conducted and reported in accordance with Journal Article Reporting Standard for 227 
Qualitative Research in Psychology, dictated by the American Psychological Association (see 228 
Levitt et al. 2018).  Methodological rigour was facilitated by conducting a pilot interview 229 
with a member of the research group who had an extensive background in Parkour. This 230 
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consultation process allowed the authors to appraise the flexibility of the interview format in 231 
the context of the participant group.  232 
In line with a pragmatic research paradigm, it is important to acknowledge the 233 
personal biography of the authors, given that their previous work was a motivation for 234 
undertaking the current study and that this past research may have played a role in the 235 
development of the study's methodology (Tracy 2010). All authors were, at the time of 236 
writing, academics at universities across the United Kingdom with varying experiences of 237 
working in research (4-40 years). Authors’ previous work is underpinned by the ecological 238 
dynamics approach to motor learning. At the time of publication, the lead author was a PhD 239 
researcher who has several years’ experience working in applied parkour research and is 240 
engaged with Parkour Traceurs from around the globe. Rather than categorising such 241 
influences as potential contamination of the data to be eschewed, the authors engaged with 242 
prospective (which concerns the effect of the whole-person-researcher on the research) and 243 
retrospective (which concerns the effect of the research on the researcher) reflexivity to 244 
confirm the significance of their knowledge, feelings, and values that they brought to the 245 
conceptualisation of the  research questions and the analytical lens applied to the findings 246 
(Attia and Edge 2017; Braun and Clarke 2019). In accordance with recommendations from 247 
Smith and McGannon (2018), an independent critical friend was used during the data analysis 248 
process over alternatives like a triangulation consensus and inter-rater reliability 249 
conversations. The independent critical friend, who was a senior lecturer in sport and exercise 250 
science and external to the authors’ research grouping, discussed with the authors about the 251 
interpretations made throughout the analysis process. During these discussions, the role of the 252 
critical friend was “not to agree” or achieve consensus but rather to encourage reflexivity by 253 
challenging the authors’ construction of knowledge” (Cowan and Taylor, 2016, 508). In this 254 
way, independent critical friends construct, but do not find or discover through consensus, a 255 
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coherent and theoretically-sound argument to support and defend the case they are making in 256 
relation to the data generated in a particular study (Smith and McGannon 2018).  257 
Results and Discussion   258 
The thematic analysis highlighted a total of 21 lower order themes, 6 higher order themes and 259 
2 dimensions. The 2 dimensions were: 1). Skills Developed Through Parkour, and 2) 260 
Recommendations for Designing Parkour Training Environments. 261 
 262 
Skills Developed Through Parkour 263 
Skills developed through Parkour was a dimension from the data set, with Parkour Traceurs 264 
discussing a variety of physical, perceptual, psychological and social performance behaviours 265 
developed through Parkour training (Figure 1). 266 
 267 
**Figure 1: Thematic map: Skills Developed Through Parkour (insert about here)** 268 
 269 
Physical Skills  270 
Parkour Traceurs described a series of physical capacities that are developed through Parkour 271 
training, including locomotor skills, endurance, strength, agility, and balance. Participants 272 
described that Parkour training develops an athlete’s adaptive behaviours in interacting with 273 
variety in the environment: 274 
So that sort of thing, so if you do Parkour and go into a martial art, your body is going to 275 
be already used to that adapting to falling over so you're gonna be more adaptive to that 276 
sort of stuff. If you go into football, when you kick a football because you've done a 277 
running jump when you were doing Parkour, you are now going to have a good kick 278 
because you're used to that sort of stuff (Parkour Traceur 7). 279 
 280 
Parkour and team sports often require athletes to perform dynamic tasks under high temporal 281 
demands in response to external constraints, such as variations in distances, and emerging 282 
spaces and gaps, the location of obstacles provided by the movement of teammates, location 283 
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of opponents and direction of the ball. These performance constraints mean team sport 284 
athletes must often adapt and use different movement strategies (guided through athletic and 285 
sport specific skills) and react to perturbations in the performance environment to achieve 286 
equivalent performance outcomes (Whitacre 2010; Seifert, Button, and Davids 2013; Seifert 287 
et al. 2016).   288 
Parkour and team sports share an intermittent performance tempo, where athletes are 289 
often required to move slowly and then quickly (accelerating and decelerating), with maximal 290 
effort several times with limited rest as this Parkour Traceur explained:  291 
I think that by practicing the flows (from movement to movement), you are training the 292 
endurance in terms of like your muscles having to be constantly engaged, so you are 293 
metabolically more active and you are also getting the plyometric power from the 294 
sequencing and the reaction time and the spatial awareness (Parkour Traceur 6). 295 
 296 
Hence, developing greater levels of endurance through the integration of Parkour-297 
style training would be of benefit to team sport athletes to negate degradations in movement 298 
coordination and control which can occur through fatigue. In addition to developing 299 
endurance capabilities, Parkour Traceurs commented on how taking part in Parkour training 300 
affords strength gains: 301 
But it depends, like the great thing about Parkour is compared to other sports, it the 302 
different range of movement and strength types that you can work on which will help you 303 
like in loads of different aspects, so if you are going to do rugby and you want a stronger 304 
core so you can take the impact of other people, whatever, it's like so many different 305 
exercises in Parkour that will help you with that sort of stuff (Parkour Traceur 2). 306 
 307 
Parkour Tracuers’ experiences align closely with key proposals of the Athletic Skills Model 308 
in relation to transfer of movement skills from donor sports to a target sport (Wormhoudt et 309 
al. 2018). The suggestion is that Parkour could be particularly useful as a donor sport when a 310 
strength component is needed in the target sport or is considered to be under-developed in an 311 
athlete's current skillset. Parkour Traceurs also described how taking part in Parkour training 312 
has made them more agile:   313 
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I would say like the agility. If you train Parkour in a diversified way, in that you practice 314 
lots of different abilities, different skills, and then I think you get a sense of agility. I don't 315 
know how else to describe it to be honest, I think it is agility is the one word I would use 316 
to sum it up. So, it's kind of like a transferable spatial awareness and proprioception to the 317 
other skills. Like now that I have improved in Parkour, when I go to other sports I tend to 318 
progress at them faster than people who don't do sports, but I don't know if that is just 319 
because of Parkour, or just because of developing some kind of like neuromuscular 320 
facilitation to certain movements (Parkour Traceur 6). 321 
 322 
Agile athletes can react to perturbations in a performance environment by finding different 323 
movement solutions to tasks goals, which is an essential skill of Parkour and team sports. In 324 
Parkour, improvements in agility are targeted through specific movements such as the 'tic 325 
tac'. To execute the ‘tic tac’ activity, athletes have to approach obstacles and take off with a 326 
change of direction. The intention here is for the athlete to clear the obstacles or use 327 
perceptual variables, such as the remaining ‘time to contact’ with an object or surface, to 328 
regulate the next phase of movement (Strafford et al. 2018). In team sports practice, the 'tic 329 
tac' activity would target the compensatory athletic skills required during phase transitions 330 
where athletes require agility to couple their movements at various speeds relative to the 331 
movements of opponents, teammates and direction of the ball (Travassos, Araújo, and Davids 332 
2018). In addition to agility, Parkour Traceurs explained how undertaking Parkour training 333 
affords greater balance, postural control and awareness of their body:  334 
So, I train precision jumps because they’re like my favourite kind of thing. But I find my 335 
balance is a lot better because you have to land and stay in control of movements a lot 336 
more with your legs. Compared to swinging and dangling off things are not as much 337 
preferred because the basis of my movement is through my legs (Parkour Traceur 10). 338 
 339 
This enhanced awareness of body orientation, coupled with proprioceptive and haptic 340 
information from the soles of the feet and the lower limbs, would be of benefit in team sports 341 
given that the ability to regain balance and postural control following physical challenges is 342 
continually required to maintain and advance a sub-phase of play (Puddle and Maulder 2013; 343 
Maldonado, Soueres, and Waiter 2018).  344 
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Perceptual Skills  345 
Parkour Traceurs described a series of perceptual skills that are developed through Parkour 346 
training, which were organised into the lower order themes of: multi-limb coordination, 347 
control precision, rate control and response orientation. Parkour Traceurs described on how 348 
Parkour training develops an athlete's multi-limb coordination: 349 
As I said, I would incorporate some rails and bars just to have a certain amount of 350 
precisions always as it is helpful to develop precision and also for the developing of 351 
swings and that would mean, for example, performing upper body and hand eye and of 352 
course feet eye coordination (Parkour Traceur 9). 353 
 354 
Parkour actions are complex and require rapid (re) organisation of body segments to maintain 355 
movement coordination and control. Consistent with Bernstein's (1967) degrees of freedom 356 
problem, there are two main concepts that determine coordination of body segments during 357 
Parkour training: degeneracy and variability. Movement variability is the variance of 358 
movements generated by an individual under the same task conditions (Newell and Slifkin 359 
1998) (i.e., repeated movements cannot be completely identical). The adaptive and functional 360 
role of movement variability is regulated by system ‘degeneracy’ which refers to an 361 
individual’s ability to vary motor behaviour structurally to deal with information-rich, 362 
dynamic environments from moment to moment without compromising function (Seifert, 363 
Button, and Davids 2013; Komar et al. 2015). This is exemplified in body segment 364 
orientation during the cutting manoeuvres, which are commonly used in Parkour as Parkour 365 
Traceur 9 explained:  366 
I think I adapted my Parkour practice experiences a little bit when I started American 367 
football. Because American football consists of a lot of cuts and direction changes and 368 
those kinds of things. And I was not really familiar with that before I started, and it also 369 
consists of a lot of foot work which I under estimated. There is something called the 370 
agility ladder where you have to be able to move your feet through quite quickly and as 371 
soon as I realised that is something that I had to practice I adapted my training a little bit 372 
and for example in Parkour I did more foot work. So I would run on rails, I would do more 373 
precisions to be able to coordinate my feet better, and for the direction changes for 374 
example I would incorporate that into my runs, so for example all of sudden I would make 375 
a 90 degree cut to another direction to be able to practice that (Parkour Traceur 9). 376 
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With regards to performance in team sports, a certain level of movement variability may be 377 
desirable to evade an opponent and distribute joint loading (Dos Santos et al. 2019). 378 
Therefore, in team sports like rugby union, integrating Parkour activities into practice tasks 379 
that require precise foot placement and the ability to change direction quickly would, through 380 
shared coordination dynamics, transfer the skills needed in rugby union, such as cutting 381 
manoeuvres (Weir et al. 2019). In addition to being able to react to changes in the 382 
environment and change direction, participants also described how Parkour training affords 383 
functional and controlled landing strategies to bail out of movements safely when required, as 384 
this Parkour Traceur described: 385 
Yeah well in sort of recent years that has sort of become a big thing in Parkour is learning 386 
how to fail safely. So if you are doing a jump where either something goes a bit wrong on 387 
take-off like you slip a bit or it is just a bit out of your limit knowing how to bounce off 388 
the wall in way that you are not going to hurt yourself that can definitely apply to other 389 
sports (Parkour Traceur 5). 390 
 391 
Developing safe landing strategies as a means of recovering balance, initiating dynamic 392 
changes of direction, use of 'soft feet' in running and landing, and postural control following 393 
physical challenges (perturbations) is critical for Parkour athletes to avoid injuries and 394 
maintain performance longevity (Puddle and Maulder 2013; Maldonado, Soueres, and Waiter 395 
2018).  The Parkour roll-landing strategy and the use of 'soft feet' are explored during the 396 
early stages of learning, as the capability to land safely, and then continue to move in a 397 
controlled manner, after being perturbed, is fundamental to an athlete’s safety and wellbeing, 398 
as well as performance (Puddle and Maulder 2013). In team sports, the development in 399 
resourcefulness afforded through Parkour training, could help athletes recover from force 400 
landings in target sports, such as rugby union and rugby league, where players exert 401 





Psychological Skills 405 
Parkour Traceurs described a series of psychological skills that are developed through 406 
Parkour training, which were organised into the lower order themes of: problem solving, 407 
stress relief, and self-efficacy risk management. Participants outlined how training Parkour 408 
affords opportunities to explore space and overcome problems presented in the environment, 409 
for example:   410 
I really love the problem solving as well, learning how things work so why does your body 411 
do that? Why does it work like that? Why doesn't this work? I love those mechanical 412 
aspects of it and to be able to understand all those things has added a great deal to my 413 
progression as an athlete because I progressed very very quickly as an athlete and as a 414 
coach (Parkour Traceur 7).  415 
 416 
In Parkour, movement behaviours in the environment are refined through constant attraction 417 
to new challenges which offer new actions to emerge (Aggerholm and Højbjerre 2017). 418 
These opportunities for novel interactions with ledges, surfaces or obstacles may not have an 419 
immediately obvious solution, so athletes must use their creativity to interact with them and 420 
solve performance problems in innovative ways (Greenberg and Culver 2019). In terms of 421 
developing an athlete's mentality, through exposure to these environmental interactions, 422 
Parkour athletes may become more resilient to overcoming challenges in the environment by 423 
exploring their own body capabilities and learning how to regulate cognitive and somatic 424 
responses when these arise (Merrit and Tharp 2013), as this Parkour Traceur outlined:  425 
It's not just looking at the things you can do, it’s mostly looking at the things you cannot 426 
do and what needs to be done to get there. So, like I said this could be the physical, social 427 
or mental skills. But like it comes from the mental part, in that if I see a jump I cannot 428 
make, I always train from the real world perspective. So, do I need to be stronger? Ok, so I 429 
will need to train a few weeks (Parkour Traceur 8). 430 
 431 
O'Grady (2012) outlined that the principal goal of Parkour athletes is to learn how to ‘let go’ 432 
physically and psychologically, which requires intense focus and unity of body and mind. 433 
Participants here described Parkour as a 'stress relieving' activity as it allows them to train 434 
while being in the moment:   435 
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Psychologically it's fun, it’s stress relieving you know I can go out and do that it's a break 436 
away from the norm. It keeps me fit and healthy in some ways, keeps me strong (Parkour 437 
Traceur 14). 438 
 439 
Furthermore, when socially framed, Parkour has been described as potentially liberating with 440 
regards to learning through movement exploration (O'Grady 2012), which is concurrent with 441 
findings from the present study:  442 
Psychologically, I think it is really good fun destressing yourself… my attitude towards it 443 
now, is more like what I said - seeing what you can do in that moment because you are 444 
defined by what you can do in that moment and there is no way to regret it or be unhappy . 445 
So, in that sense it is very freeing because it's kind of like writing poetry or thinking of 446 
some kind of fictitious thing you create of your thoughts and expression of that which is 447 
very liberating (Parkour Traceur 6). 448 
 449 
Implicit learning is augmented through the playful and exploratory nature of Parkour learning 450 
environments (O’Grady 2012). Therefore, exposure to Parkour learning environments could 451 
help regulate stress, reduce performance anxiety and increase resilience as athletes can 452 
become more proficient at utilising affordances of the environment with their athletic 453 
capabilities. In addition to regulating stress and performance anxiety, Parkour can also train 454 
an athlete’s capabilities to manage fear and take risks, as this Parkour Traceur outlined:  455 
Yeah it gets pushed back obviously; fear is just an absence of familiarity like pretty much 456 
everything in life. So, if you don't understand something then you are more likely to be 457 
afraid of it. And obviously as you understand your body's capabilities and your potential in 458 
your limits what you can and can't do you are therefore less likely to be afraid of 459 
movements as you are more knowledgeable of what you can do, you are more familiar 460 
with them. You can choose them or not (Parkour Traceur 11).  461 
 462 
These results suggest that a willingness to take risks in Parkour is affected by a person's 463 
cognitive appraisal of their own Parkour abilities (Merrit and Tharp 2013). This link between 464 
practising Parkour and cognitive appraisal has been identified previously by Taylor, Witt and 465 
Sugovic (2011) who demonstrated skilled Parkour athletes perceived a typical Parkour 466 
obstacle (such as the height of a wall to negotiate) as being shorter in comparison to a novice 467 
control group. This observation is consistent with Gibson’s (1979) notion of reciprocity 468 
18 
 
between perception and action, given that performer’s perception was scaled by their 469 
perceived capacities and abilities, known as effectivities in ecological psychology (Fajen, 470 
Riley, and Turvey 2008). Therefore, as self-efficacy refers to an individual's perception of 471 
their capabilities, this psychological function may also increase with Parkour practice and 472 
training (Baundura 1997; Llewellyn et al. 2008). Indeed, many of the Parkour Traceurs in this 473 
study suggested that the capacity to alter self-efficacy through exploration was missing in 474 
other sports, compared to Parkour: 475 
Like, I have trained martial arts, I have trained football; I went quite high up in football 476 
and judo. But you didn't get that kind of same fear management, you never got put on a 477 
high point and are told you have to do this, and you can do it. I think learning how manage 478 
and control fear that is such a big thing and people don't understand that's what we do a lot 479 
and why people think we are daredevils and reckless. It's because they don't understand 480 
that actually we mange that sort of stuff, because knowing you can do something and 481 
physically doing it are two separate things. So yeah those are the big psychological 482 
elements of it (Parkour Traceur 7). 483 
 484 
An implication here is that, in the context of team sports, practitioners should exploit the 485 
creative and explorative nature of Parkour, to enable physical conditioning in athletes, whilst 486 
at the same time enhancing perceptual decision making and functionality of actions in an 487 
enjoyable way. Exposure to Parkour-style activities would allow team sport athletes to 488 
develop and utilise effectivities relative to both the actual and perceived capabilities of their 489 
movement system, which could aid the development of risk-benefit analysis abilities, both on 490 
and off the field (Jacobs and Michaels 2007; Immonen et al. 2017).  For example, prohibiting 491 
the use of landing mats during parkour-style training may facilitate athletes’ awareness of 492 
risk of falling, relative to their current abilities, allowing them to consider their intrinsic 493 






Social Skills  498 
Parkour Traceurs described a series of social skills that are developed through Parkour 499 
training, which were organised into the lower order themes of: networking; initiative; social 500 
perceptiveness and receptiveness to feedback. In lifestyle sports (such as Parkour), individual 501 
sporting groups attempt to develop new skills and techniques through building and engaging 502 
with their sub-cultural values and identities (Ojala and Thorpe 2015; Ellmer and Ryne 2016). 503 
Parkour Traceurs described how the Parkour culture of training allows them to network and 504 
build relationships with others:  505 
So, there is sort of a social element. I also feel like I should train Parkour more than I 506 
currently do, so it is a good incentive to go. It is also nice to just keep one foot in the 507 
community, because obviously if you train less, you see the people less, so you get out of 508 
touch (Parkour Traceur 1). 509 
 510 
Clegg and Butryn (2012) argued that the non-competitive culture of Parkour promotes a spirt 511 
of collaboration and inclusion. A feature of sports such as Parkour is the self-organised nature 512 
in which learning takes place in unstructured, informal settings, without external regulation 513 
by a coach. This approach contrasts with the more structured practice designs in traditional 514 
sports (e.g., football, rugby, tennis) which have a greater focus on formal teaching (Wheaton 515 
and O'Loughlin 2017). Parkour Traceurs described how they use feedback from peers to 516 
inform their own Parkour training: 517 
And then after that I got to know some of the other people in the area who did it and 518 
trained with them on Saturdays where they could show me everything in detail properly. 519 
Like proper techniques it was really just sort of experimenting with what you could do and 520 
just trying things out pretty much (Parkour Traceur 5). 521 
 522 
In addition to giving feedback, participants discussed how they are receptive to receiving 523 
feedback from others during training due to the team element of working together to identify 524 
and solve challenges: 525 
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So, it's kind of like although the sport is individual there is a team element of working 526 
together to spot and solve challenges. And then there's the sort of camaraderie like when 527 
someone makes a jump, and everyone is glad for them I guess (Participant 3). 528 
Yeah and like the Parkour community it is so welcome and friendly compared to other 529 
sports I have tried. Just because there's not that elitism there, nobody is going to one up 530 
anyone else, everyone is there to help each other grow. I think it's stemmed from that 531 
outcast community, where everyone has been pushed away and them come together to 532 
form a group (Parkour Traceur 4). 533 
 534 
In this regard, integrating Parkour activities such as 'follow the leader' games, where groups 535 
of athletes elicit and model creativity in movement as they explore the environment with 536 
coaches and peers. The social dimension of these interactions with coaches and peers can 537 
help athletes regulate emotional control, resilience and self-confidence through a shared 538 
network of affordances in a practice environment, rooted in a desire to interact with others 539 
while having fun (O'Grady 2012). 540 
 541 
Recommendations for Designing Parkour Training Environments 542 
Recommendations for designing Parkour training environments to develop physical, 543 
perceptual, psychological and social skills was the second dimension from the data set 544 
(Figure 2), with Parkour Traceurs providing insights into equipment properties and the 545 
methods for creating variability in indoor Parkour environments.  546 
 547 
**Figure 2: Thematic map:  Recommendations for Designing Parkour Training 548 
Environments (insert about here)** 549 
 550 
Equipment Properties 551 
Parkour Traceurs described a series of features relating to equipment properties when 552 
designing practice environments, which were organised into two lower order themes, of 553 
replicating outdoor textures and properties of bars and block set ups. Despite the common 554 
public perception that Parkour solely involves participating in outdoor urban environments, 555 
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the majority of Parkour Traceurs here discussed that, dependent on the facilities available, 556 
coaching indoors was preferable, because indoor environments offer more control over the 557 
athletic skills targeted: 558 
I think I prefer to teach indoors. I predominantly teach outdoors because I don't have the 559 
facilities to teach indoors. I think I'd rather teach indoors if I had the equipment that sort of 560 
stuff just because it creates that safer environment and that environment where you are 561 
already in it learning (Parkour Traceur, 7).  562 
 563 
A few Parkour Traceurs mentioned how, whilst it is preferable to teach indoors, they prefer 564 
the majority of their practice outdoors, with indoor practice perceived as an opportunity to 565 
train for new movement possibilities outdoors: 566 
There is new challenges and finding possibilities for ways of moving and it can open new 567 
possibilities outdoors as well because you might have spotted something outdoors that  568 
you can swing on and land on but it's quite big and you've never practiced that movement 569 
before so having this indoor environment where you could practice it and work on the 570 
technique that can give you the confidence and ability to go to this outdoor location and do 571 
the movement there (Parkour Traceur 7). 572 
 573 
Parkour environments found in nature are typically fixed and environmental factors can 574 
influence surface properties.  In this regard, Parkour Traceurs discussed how the equipment 575 
used in these indoor Parkour environments should share similar textures found in an outdoor 576 
Parkour environment to attain a sense of representativeness:  577 
I would like to have different textures as what I have not seen in many Parkour parks is a 578 
variety of texture. There are generally woods and metals but it doesn't seem that they have 579 
incorporated other kind of textures like a random solid place or something somewhere, 580 
which is what you would find outside…So I would say include different textures and lots 581 
of ascending and descending obstacles so you can practice the upper body and lower body 582 
and compound movements rather than just loads of jumps (Parkour Traceur  6). 583 
 584 
In addition to discussing object texture, Parkour Traceurs outlined how bars and block set ups 585 
should be considered as a core feature when designing indoor Parkour environments: 586 
So, there were lots of these wooden blocks in load of different shapes and metal bars like 587 
scaffolding bars and they had a foam pit as well. That is the main thing we use indoors 588 




Bars like bar set ups. That's something you don't find outside much; you only find them in 591 
Parkour parks. And I love bar set ups, like swinging and that sort of stuff. So, I'd design a 592 
sick bar set up straight away that would be like first things first. So, I’d design a bar set 593 
and design walls around it with really really good grip and varying levels. So, the bars 594 
would have varying levels so high, medium and low and the walls would also have levels 595 
so high medium and low to makes sure that there is a nice mix in level (Parkour Traceur 596 
7). 597 
 598 
The focus on bars and block set ups, concurred with recommendations from Strafford et al. 599 
(2018) who proposed that Parkour actions may emerge from performance of basic athletic 600 
skills that an athlete can exploit in affordance landscapes which do not require specialist 601 
equipment. Moreover, having bars and blocks of varying levels and heights would manipulate 602 
the difficulty of the environment, potentially leading to increases in self-efficacy and 603 
resilience in movement exploration through heighted cognitive appraisal of the athletes’ 604 
ability to act in that environment (Taylor, Witt and Sugovic 2011). In accordance with the 605 
Athletic Skills Model, the focus of training should be to first develop the athlete and then the 606 
specialist, so a safer environment, afforded through indoor environments of varying textures 607 
bar and block set ups could improve longevity in training allowing for this transition. 608 
Therefore, as long as organisations adhere to health and safety regulations, the modular 609 
aspects of this equipment could be integrated into training across a variety of different sports.   610 
 611 
Creating Variability in Indoor Parkour Environments 612 
Parkour Traceurs described a series of important features relating to the challenge of creating 613 
variability in indoor Parkour environments, which were organised into the lower order 614 
themes of: varying the position of objects in the environment and varying object heights and 615 
angles. When asked about the position of objects, participants discussed how the environment 616 
should be variable, with several participants suggesting that asymmetrical environments that 617 
have bars stimulate creativity:  618 
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But we don't tend to look for, or need or require symmetry and in fact angles and not 619 
making everything perfectly perpendicular to everything else, having angles and different 620 
degrees and setting the bars at different angles and different gradients is really important. 621 
Because that creates again more variability, which in terms of movement health, you know 622 
variability of movement is healthy so you need to create spaces that allow for variations of  623 
movement and are moving people through different planes of movement at the same time 624 
whilst changing directions successfully (Parkour Traceur 11). 625 
 626 
Yeah so I think symmetry caters to power and speed a lot more…Whereas asymmetrical 627 
environments I think cater for more creative movements, slower, strength heavy in a way. 628 
But not power, controlled strength movements, I think (Parkour Traceur 14). 629 
 630 
Changing the positioning of objects in the environment alters the affordance boundary (Croft 631 
and Bertram 2017), which may invite different actions and behaviours and stimulate 632 
creativity in movement exploration and feelings of enjoyment, as participants attempt to find 633 
movement solutions to task goals (e.g., symmetrical for developing speed and agility, and 634 
asymmetrical for controlled movements). To design affordances in a creative learning 635 
environment, participants discussed how they change the number of bars and vary the height 636 
and distance between each bar or bar cluster: 637 
So, if there is let's say for example 5 bars behind each other and they’re perfect and the 638 
same distance I would not find that very interesting. But you would take these five bars 639 
and put them apart and maybe make them cross maybe have different levels and maybe 640 
put them in different angles and not the same distance, then I would find that very 641 
interesting. Because that's an environment that would simulate my creativity, so to say. 642 
Because these different angles, these different distances they all mean that I have to find a 643 
different solution to this particular situation. So, whereas when I have 5 bars which are in 644 
exactly the same distance and exactly the same height and angle it's always the same 645 
solution, which for me is relatively boring (Parkour Traceur 9). 646 
 647 
Further, Parkour Traceurs articulated how the height and angles of objects should be scalable 648 
to allow for manipulation of task complexity, for example: 649 
Well the modular aspect of it means that is immediately scalable. So, we have everyone 650 
from five, six year olds training in the *** academy to elite adult athletes. And the 651 
modular nature of the structure means that you can totally scale it as you can move the 652 
boxes, move the rails so you can make the jumps bigger, smaller, higher, shorter, easier, 653 
less complex, and more complex. It's very easy and that's why we do it that way so you 654 
never get bored, no matter how good you get there will always be challenges you can find. 655 
And no matter how experienced or inexperienced you are there will always be stuff you 656 




This observation suggests that participant movement capabilities (effectivities) are informed 659 
by reciprocal features in the environment such as the geometric features. Whilst body scaling 660 
may be convenient for matching task difficulty to ability level, it should be used with caution 661 
given that the constraints during team sports performance are relative to the task and not the 662 
constraints of the individual’s movement system (Chemero 2003). Instead, it is the 663 
relationship between the performers perceived dynamic capabilities and features of the 664 
environment that provide opportunities for manipulating behaviour through action-scaled 665 
affordances (Pepping and Li 2000; Ramenzoni et al. 2008; Fajen, Riley, and Turvey 2009). 666 
However, learning environments often provide combinations of body-scaled affordances and 667 
action-scaled affordances (see Fajen, Riley, and Turvey 2009) and these responses require 668 
careful consideration for the design of Parkour learning environments.  669 
 670 
Conclusion   671 
In conclusion, sampling the experiential knowledge of experienced Parkour Traceurs has 672 
provided rich insights into how affordances offered by the Parkour environment could be 673 
designed into practice landscapes in team sports, to facilitate their utilisation, and the transfer 674 
of skilful behaviours. Further, the identification of these skills provides impetus to the 675 
proposal set out in the Athletic Skills Model that Parkour could be a suitable donor sport to 676 
develop a range of athletic skills (Strafford et al. 2018; Savelsbergh and Wormhoudt 2019). It 677 
is anticipated that this experiential knowledge will complement the design of experimental 678 
research seeking to understand how Parkour training can be utilised as a donor sport to enrich 679 
practice and foster skill adaptation in team games. A mixture of experimental and applied 680 
interventions is needed in future research to elucidate how Parkour training may benefit the 681 
fundamental movement capacities and enhance sport performance. Here, it is proposed that 682 
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dynamic tasks exploring compensatory mechanisms in person-to-environment and player-to 683 
player relationships are needed to provide a more comprehensive understanding on the 684 
transfer of coordination dynamics and athletic skill in team sport athletes following Parkour 685 
training. Future investigations may seek to prioritise 1) an understanding of the physical, 686 
psychological and social profile of Parkour Traceurs and 2) an understanding of how the 687 
design of Parkour-style learning interventions (relative to ‘traditional’ practice environments) 688 
can improve perception, action, cognition and emotional control in developing team sport 689 
athletes. This will provide both theoretical insights and practical applications from the 690 
Athletic Skills Model and donor sport concept.  691 
 692 
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Table 1. Participant demographic information 926 
Parkour Traceur ID1 Age (years) Parkour experience (years) Nationality  
1 28 13 Dutch 
2 26 12 French 
3 21 3 British  
4 25 14 British  
5 26 12 British  
6 24 9 British 
7 20 5 British  
8 24 13 Dutch 
9 28 11 German 
10 27 13 British  
11 43 16 British  
12 22 9 German 
13 24 13 Dutch  
14 23 10 British  
1The names of the Parkour Traceurs have been transformed using a number prefix to protect 927 


























Figure 1: Thematic map: Skills Developed Through Parkour. 952 
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Figure 2: Thematic map:  Recommendations for Designing Parkour Training Environments. 968 
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